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m^it. mmm nvv^itm,-fy^^x(Di^m:^m . 2002^6^^, v 

ol. 22. No. 6> 26~31M^ o 

7. Y-mt.u'hW^'^^<r>M^\z^^n)\^^^m,ii'y7.\zmxx. ^x\tn^^th'k.'^ 

1 . ^^mWu^^^Xii^l nm~5 0 nm^M^^H^TV^^ a:^J|#F^<hf ^ 

2. ¥l^^aW-f Xt&U nm~ 5 nmcDmil^^^^TVi^ d i:^#mi:f -SX 

3. X/{>n nm~2 nm(Z)mi^^«;^Tl/i'&e:t^i|#iS[<h-r^7. 

5. Zr. Pt. Pd. Fe, Co, Cut(^ib>M^\^tc'>i2.< t^lTtm^^^l^ 
^tl.XW.^\tmXb 0 a t %^^;l±-^^-r^^:<i:^iiti!(t-r ^±t3l~4(DV^T 
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7. Z r ^ 3 7n^J^±<^-&#"TffeD. $e.l:iCu, Ni. AIjO^?. 
il^bfc^i^T^ct < <h t> 1 aii|±©7cS^^WT^ c: i: ^#m,fct-'?)±l2 1 ~ 6 ©t.i 

8. P t ^^i^^it"^ 3 7E.^ii;±(D'&#TabD. ^e>{CPd. Cu, P;5>^bil 
^\^tz.'>f^ < i: 1 aii^±(7)7cm^^W-r ^ d i ^#m<h-r^±fE 1 ~ 6 (D v^r 

9. P d^3£^:«'i:"r'5 3 7cmj^±©^#T:feD, $e>t:iCu, Ni. P7t»^eil 

10. Fe^^^:^i:-r^3 7C^i^±(7)^^T^0. ^^\Z.T\, V, Cr. Z 
r, Nb. Mo. Hf, Ta, W;6^^jl^b;^^i^^7^j:< ^fe 1 fiK^^-^B^^^-T^ 

11. Co^^^^i-r^3 7C^i^i.±0-g-#Tr*D. ^6J::Fe, Ta, '5>ti^ib 

12. CuSr^^^<fr§3 7C^i!^±©'&^T?feO. ^C>t::Zr. Ti7&^e,iiil? 
Lx/cii>fj;< tt> l@i^±(07nS^-^^-r^c:t^#M^t-^±ISl~6©Vi-rn 

1 3. ii7.r Y'^^x'ifh^m^^^z.t\z.^-D-xmM't^z.t.^mwLt.^^i.u 
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EI 5 tb^^^!) 1 h cD|I^m^^*T^^e 

BI7tt, J;b^0ij 1 ©7.A'«y^ U ^^/^(D, iJ'— <5ru/ HXD->?3 >®® S EM 

^BJ ^HMt" ^ J6 (D« ^ © 

U >f^37-y«y htl. ^i^^S^1f-rX5J>^l nm~ 5 Onm. 
$fSb<«^i^$gS^1t-rX:^>n nm~5 nm. ^ e> tc$f ^ L < «¥ife|5®^^■t^ 
-rX/0n nm~2 nm©M^^;^Tt/^^a 
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2^^0J(Di5'— y^:/ h^i, #1:: 3 7cl^i^A±CD'&^/i)^e>/j:i9, Zr, Pd. Cu. 
Co. Fe, Ti> Mg> Sr> Y> Nb. Mo, Tc. Ru. Rh. Ag, C 

^<Dmi^]tm\-i 5 0 a t %&,±i!)m^v\^^o 

Z r ^^f^^^ii-r^m^. Hf^LKitZ r ^ 5 0 a t %^±-^WL. tecD/T^^^ 
7cStt^M:^^X?^^(D'i;^^^#^?^fe-r;*c5?:)}C, Cu. Ni. Ti. V, Cr, 
Mn, Fe, Co. Zn. Ga, Ge. As. SetAl, Si. P> S. B\ 

c. N-fy^^^n'etiij^^AU±'^'^^-t^o 

:iO:)^m:^^^7.m^ — y^yh(Di-^m:^tl%(DtVT. Zr6 5-Cul7. 5 
-Nil0-A17. 5 (}^.^itm) ^m^f^^t^^X'^^o 
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7tmit^m^''y7.mf$.(D!ii^mm'^'^Mrz-rrz^^z\ Pd, cu. ni. ti. v. 

C^^ Mn, Fe. Co, Zn, Ga, Ge, As. SetAl, Si. P> 
ZL<D^m:^''^::^m:i$^—'try hOi^mm^hOtVX. PtSO-PdlO-C 

u 1 8-P2 2 (m^itm ^m^f^^t-f)^T~^^o 

F d^^^^tt^m^. $?^L<«P d^5 0 a t m(Df$.'7^ 

7tm^t^miS'^7.mfi^(D'^^m^i^^mrc-trz.i^^z. cu, ni. ti, v. cr, 

Mn, Fe, Co. Zn. Ga. Ge> As, S e <hA K Si, P, S, B, 

^KD^miS^xm^ — ^yy h(Di^^mUh(DLVX. Pd78-Cu6-Si 

16 m^}tm) ^mw^^t^^x^^o 

F e^±fSc.^tir^m^. ^*L<J*F e^5 0 a t %n±^mV. ffi<^^^ 
Tzmiit^miS'yT.l^^CD'^-W^^^mrctrciifiZ. Ti, V, Cr, Zr, Nb, 
Mo, Tc. Ru, Rh, Pd. Ag, Cd, In, Sn, Sb, Te. Hf, 
Ta, W<hA 1 , Si, P, S, B, C, N;^^ ^^n^^m ^5>J^±^^W1-^o 

Z.<D±m:^^7.mi^—^'yh(Dftmm<i.h(DLiyT. Fe70-Zrl0-B 

2 0 (m^itm) ^m^f^^t^x^^. 

7umit^m:^'^7.mf^O'^-^w^^^mrzfrcibiz. cu, ni, Ti, v, cr, 

Mn, Fe, Zn, Ga, Ge, As, SeiiAI, Si, P, S, B, C, N 
Z.(D^miSy7sm^-dryh<Di^^m<i.h<Dti^X. Co72. 5 -A 112. 

5-B15 (m'f-itm) ^mw^ct'/)^x^^. 

Cu^^f^'Atf^m^^^ $?^b< «C 5 0 a t %J[^A±^Wb, -ftH©^^ 
7tm\t^m:»'7:^m!^(D'M^m^^^mrc-trctt>{Z. Ti, V, Cr, Zr, Nb, 
Mo, Tc, Ru, Rh, Pd, Ag, Cd, In, Sn, Sb, Te, Hf, 
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Ta, W<tAK Si. S. B. C. N-^^^^n^etll f^.^U^^^'^t^. 
:i(D^m:fj ^ -dr y h(Di-^mmJ:h(DtLX. Cu60-Zr30-Ti 

^(o^^mi^^Ti^v vy'vx^^y^x-^'mm (sps) m^^^m\^^x^-f 

8 0kgf/cm2, ^m;^?XJEO. 3 k g f / c m^TtT^o ^/i, (7*^ 
7r-7j^*St* : S P S) C0^#<i:bT«, 7V7vEE:tJ 6 0 0 M P a ^ : Ig^^b 

V^iJ-^. -TT^C^-fe 5 0 ixxzv-^mA.^t.'^^^^^Xi:fii<.^<U'h{^M^%^-h^^ 

7h-7-rx^#S:rx^^^#tt. mmz.i^-\:'X^M\z.^'^x^-^^(Dx^^. 
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< , m'Mo^T^jvy 7 xnmxitm^m^mmzmmx^^ z. t u^mx$>^o 
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mmm i ) 

Zr65-Cul7. 5-NilO-A17. 5 m^itm) "^^^mML. 

<Dmm^mM:^7. \ZT}Vtiy^7. LT 0 . 8 mm <i) / X)i'-fy^ibm. 
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Vx\Zs ZCOT Xm^m^^X. ^^Biti8i<(DU^^Xh^A 1 0° Cs 6 0 

OMP a<D^^Xy°^X-^^mm (SPSfS) (CckD^lgL, 2 16mm<f). 8. 
4 mm t (D;^,=|g#:^#fc, ^^tt6. yOg/cm^ (T;P^p<7'Xi*tC Ji-S) 
T*f9^^5&(D^^6. 7 1 6 g/cm'Tfe-^Tto Lfcj&^oT. Jj=g^^^fi9 

9. 8%Tfe«9. m.mi\:i'XV^rz. 

-DX\^^U=?'1fi'^iS^^. 
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2. ^^^Wn^^-^^X-mi nm~5 nm(Dm^^il^TVi;g)Clt;&#^^t-r§X 

3. ^i^S^rB^it-r X/^)^^ 1 nm~2 nmCD|§.^^ii^TVi^;it&#iJ[<h-r^X 

5. Zr, Pt, Pd, Fe, Co, <ZMt>^^WR\^tc'>U< t.%\7tn^^^ 

7. Z r ^^JBK:5>«h-r^ STcJgJ^it^'&^-efeD. $e>t;:Cu, Ni, Al;6^e> 

8. P t ^^^^^ii-r?) 3 7Cv^J^A±®-&^T-$>i9^ ^e.{;:Pd. Cu, P/i)^bil 

9. P d^^^^^i-r^ 3 7Gl^]^±®'&^TabD> $e>{CCu, Ni, P^^.e,jl 
~^6 31cDViTn;i)^tCfBm®X/N°-;/i$' U yO'^—¥-j h. 
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